Object. The authors present their experience in the management of posterior fossa epidural hematoma (PFEDH), which involved an aggressive diagnostic approach with the extensive use of head computerized tomography (CT) scanning.
Traumatic hematomas of the cranial posterior fossa occur much less frequently than supratentorial hematomas. 1, 7, 13, 19, 22 They are, however, the most common traumatic space-occupying lesions of the posterior fossa 18 and are a serious complication secondary to head injury. Clinically, symptoms may be silent and slow, but the associated deterioration is often sudden and quick becoming fatal if not promptly treated. 4 Among conditions treated by neurosurgeons, PFEDH has always been considered rare and is associated with a difficult diagnosis and a high mortality rate.
Since the advent of CT scanning, the diagnosis of this lesion has been simplified and the prognosis of patients has improved. 5, 6, 8, 12, 14 There has been an increase in cases of PFEDH without mass effect treated conservatively with good results. 10, 11, 15, 16, 21 
CLINICAL MATERIAL AND METHODS

Patient Population
Between January 1986 and August 1999, 43 patients with an established diagnosis of PFEDH were admitted to the neurosurgical department of Hospital das Clinicas of the São Paulo University Medical School. The male/female ratio was 33:10. Patients ranged in age from 3 to 59 years (mean 18.3 years). The clinical signs and symptoms on admission are summarized in Table 1 . All hematomas were of traumatic origin. The most frequent causes were falls from height (26 cases), motor vehicle accidents (15 cases), and falls from a train in motion (two cases).
Evaluation Protocol
All patients underwent cranial CT scanning. Radiography was performed in 38 cases. The clinical course of traumatic PFEDH was classified according to the proposal of Hooper 9 as acute, subacute, and chronic, with the onset of symptoms within the first 24 hours of trauma, from the 2nd to the 7th day after trauma, and later, respectively ( Table 2 ). The GCS 20 was used to assess the level of consciousness in all patients (Table 3 ) and also to measure status in surviving patients to compare the surgical and the conservative managements. Associated traumatic lesions were identified by means of head CT scanning (Table 4) . Long-term outcome was not assessed in these patients.
Surgical and Conservative Treatments
Forty patients underwent surgery and three conservative treatment. In patients who underwent surgical treatment, CT scans had revealed a mass effect due to hematoma, partial or total obliteration of the perimesencephalic cisterns, compression, and/or displacement of the fourth ventricle (Fig. 1) . Minimal or small hematomas were surgically treated if associated with other intracranial traumatic lesions. In all surgical cases, the patient was placed prone to prevent development of air embolism. The standard approach in 40 cases was the wide suboccipital craniectomy. In cases in which the hematoma extended to the supratentorial occipital region, an occipital craniotomy was also performed when the supratentorial portion of the clot was large. Although feasible, the suboccipital craniotomy to approach the posterior fossa was not performed, even in children. Table 5 provides a summary of the GCS scores determined at the time a patient was stratified to the surgical or conservative treatment group. In the three patients receiving nonsurgical treatment, the decision to undertake conservative therapy was based on the clinical absence of brainstem compression or posterior fossa hypertension. These patients underwent careful observation of neurological status and control CT scanning (Fig. 2) .
RESULTS
Clinical Presentation
The most important findings were occipital, suboccipital, or retromastoid swelling (36 cases), headache (24 cases), and vomiting (24 cases) ( Table 1) . Twenty-one patients were considered to harbor acute PFEDHs, 18 subacute lesions, and four chronic PFEDHs. On admission, a GCS score of 5 to 6 was documented in two patients, a score of 7 to 8 in three, a score of 9 to 12 in seven, and a score of 13 to 15 in 31 patients (Table 3) .
Radiological Findings
Skull radiographs were obtained in 38 patients, in whom occipital fractures were detected in 30 (79%). In the remaining eight cases and the five in which radiographs were not obtained, an occipital fracture was observed in six on CT scans or intraoperatively. In seven cases (16.3%), we were unable to find evidence of an occipital fracture radiologically (on x-ray films or CT scans) or intraoperatively. Diastatic fractures, occipital linear fractures, or both were the most commonly encountered.
In four patients the PFEDHs extended into the supratentorial region; in one case the PFEDH coexisted with a supratentorial subdural hematoma. Unilateral PFEDHs were present in 30 patients (17 on the left and 13 on the right); bilateral hematomas were present in 13 patients.
Associated Lesions
In relation to the associated intracranial lesions coexisting with the PFEDHs, we found brain contusion in 12 cases, brain swelling in five, acute subdural hematomas in five, cerebellar contusion in two, subarachnoid hemorrhage in two, and posttraumatic hydrocephalus in nine cases (Table 4 ).
Conservative Management
In three patients in whom there were small hematomas not exerting mass effect as well as absence of other associated traumatic lesions, conservative therapy was elected. Admission GCS scores in these three patients were 15, and none died. At discharge, the patients were free of deficits and their GCS scores remained 15. Each of these patients was a child. Hospitalization was continued for at least 1 week until clinical and radiological deterioration had been excluded.
Surgical Management
Forty patients in whom the hematoma caused mass effect, even if the lesion was small or associated with other traumatic lesions, were treated surgically. The mortality rate in this group was 5%. Two patients with acute PFEDH died despite prompt evacuation of the clot and supportive intensive care treatment. Eleven patients in whom the GCS score was less than 13 on admission improved after surgery, making an excellent recovery without neurological deficit. Twenty-five patients in whom the GCS score was 15 on admission and in whom large hematomas exerted mass effect underwent surgery, and their level of consciousness remained unchanged, without neurological deficit at discharge. Two patients E. Bor-Seng-Shu, et al. with acute PFEDH remained disabled after surgery. The bleeding source, responsible for the PFEDHs in 20 patients in whom the clinical course was acute, originated from the transverse sinus in 15 cases, oozing from meningeal vessels in three, and the sigmoid sinus in two.
No bleeding source was found at surgery in cases involving the subacute or chronic clinical courses. DISCUSSION As expected in groups in which a lesion is caused by trauma, our population was composed primarily of young male individuals. Accordingly, early detection of the lesion is critical. The signs and symptoms were, in the majority of cases, nonspecific for acute PFEDH. In only a small percentage of cases could the diagnosis be established based on clinical findings. We believe that CT scanning should be conducted routinely in cases of head injury because in some patients with PFEDH the GCS score was 15 and the patients were asymptomatic. 3 In addition, the only reason to visit the hospital might be the presence of an occipital, suboccipital, or retromastoid swelling, as seen in one of our patients. 3 In our series, 31 patients presented with admission GCS scores of 13 to 15; however, in only 28 did this status remain unchanged while the management strategy was being decided. An early diagnosis is mandatory for good recovery, and some authors have suggested that CT scanning be conducted in all patients with occipital soft-tissue ecchymotic swelling and fracture of underlying occipital bone 13 ( Fig. 1) . A high level of clinical suspicion, a prolonged period of clinical and radiological 4 observation, and application of the broadest criteria for indication of head CT scanning 3 are the key points to managing this situation. Control CT scanning performed within the first 24 hours plays a central role in this observational period because a slower course of the PFEDH or a delayed hematoma may be possible in the presence of occipital fractures. 4, 11, 17, 21 We believe that radiological changes always occur earlier than clinical changes and should be monitored to predict the clinical progression. 3, 4 The incidence of bilateral hematomas was relatively high in our series (30%). The bleeding source could be identified in virtually all acute cases (95.2%), and despite the limited number of patients, the transverse sinus was consistently the main bleeding source in those cases (75%), a finding comparable with those in the literature. 4 The most common associated traumatic lesions in our series were brain contusions and posttraumatic hydrocephalus. The lesion can be classified as pure PFEDH if the hematoma is located within the boundary of foramen magnum and the transverse and sigmoid sinuses, and as mixed if it extends beyond the sinuses to the occipital area. 13 Deciding between conservative or surgical management is somewhat controversial. 1, 2, 4, 11, [15] [16] [17] A GCS score of 15 and the exclusion of both mass effect and associated lesions were the criteria in this series to indicate conservative therapy. Bilateral suboccipital craniectomy was the standard approach in patients in whom the aforementioned criteria were not met. In 20% of the patients with acute PFEDH, a poor outcome was observed: two died and two remained neurologically disabled, results that call to mind the lethal potential of this entity, despite prompt treatment with all available resources. All patients in the subacute or chronic groups experienced an excellent outcome compared with the poorer prognosis (higher morbidity and mortality rates) found in the acute group; this is comparable with reports in the literature. 4 In our series, the overall mortality rate of 4.7% can be considered to be a promising result when it is seen in comparison with those recently reported. 2, 4, 9, 13, 14, 17 We believe this is likely to be explained by the "aggressive" use of cranial CT scanning and consequent early diagnoses. Unfortunately, it
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CONCLUSIONS
Patients with occipital trauma presenting with related symptoms or occipital fracture should undergo CT scanning and close observation. Once the diagnosis of a PFEDH is established, the hematoma must be evacuated immediately, except in special cases.
